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ABSTRACT: Because of the capacity of observing land cover information in any weather, microwave sensor is good 
at monitoring forest change especially in the tropical area. In this study, Japanese ALOS P ALSAR 50m orthorectified 
mosaic data will be used for extracting the distribution of forest in Kalimantan as a free product. However, we have to 
consider a big problem caused by the effects of terrain slope. Therefore, we compared two existing slope correction 
methods for P ALSAR 50m mosaic data, and applied the better one to complete the terrain slope calibration in this 
paper. 
1. INTRODUCTION 
Recently, more and more researchers start to use synthetic aperture radar imagery to extract forest distribution 
because of the advantage that it can observe the ground information in day and night, and will not be affected by the 
cloud. Since Advanced Land Observing Satellite was sent by Japan in 2006, P ALSAR has been applying for 
mapping forest and non-forest area over global as a new full polarization radar. However, for improving the 
accuracy of classification result, we have to make terrain slope calibration which always be seen as a common 
problem of SAR image at first. 
P ALSAR 50m orthorectified mosaic dataset is a free calibrated product generated by three agencies of JAXA, 
JRC, and JPL to cover the global continents (Shimada, 2008). But for keeping the characteristics of topography, 
slope correction had not be done in this dataset (Shimada, 2008). To this aim, we choose Kalimatan (Upper Left: 
108d29'54.0357"E, 7d30'06.2023"N, Lower Right: 119d30'04.5082"E, 4d52'00.2057"S) as study area, and 
compared two existing theoretical approaches which developed through the variation of local incidence angle 
(Rokhmatuloh, 2012 and Akatsuka, 2009) only for ALOS PALSAR 50m orthorectified mosaic data. 
2. Methodology 
2.1 Data Acquisition 
ALOS P ALSAR 50m orthorectified mosaic dataset--- HH polarization and HV polarization are used as main data 
in this study. For calibrating geometric problem and calculating local incidence angle, we used SRTM 90m as DEM 
data, and Landset TM/ ETM images as the database. 
2.2 Study flow 
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Figure I. Flow chart of this study 
2.3 Compare with existing slope correction formulas 
2.3.1 Local incidence angle and equations 
Local incidence angle is calculated with aspect image and slope image for each pixel from SR TM DEM data as 
the first parameter. ( T. Castel. Et al.) 
cos 8 loc= cos a cos 8 -sin a sin 8 cos ( {3 -<I>) (Eq. 8) 
In this equation, local incidence angle 8 loc is given by its incidence angle 8 (34.3 °C), viewing azimuth angle 
<I> ( 18 8. I 6°C), local slope a and aspect angle /3 . 
Next, using calculated local incidence angle to apply for two different existing slope correction theoretical 
methods according to calibrating the backscatter coefficient of the P ALSAR image. 
Re= R/(cos2 8 loc- cos234.3)) (Eq. I) [4] 
R is the original SAR image value, Re is the value of corrected SAR image. 
a corr= a *sin(loc)/sin(lref) (Eq. 2) [3] 
a is original backscatter coefficient of P ALSAR image, a corr is the backscatter coefficient after slope correction. 
Iref is the radar incidence angle at the center of the image which is 34.3° for PALSAR data used in this formula. 
(Rokhmatuloh, 2012) 
2.3.2 Results of the analysis made from different landforms 
Figure 2.~Figure 4. show the analysis results made from the training data took from flat area, black area and bright 
area but the same type of forest on Google Earth. 
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Figure 2. Analysis from original data Figure 3. Analysis from the corrected result of Eq .1. Figure 4. Analysis from the 
corrected result of Eq.2. 
3. Conclusions 
In this study, for getting an accuracy forest map, we compared two existing slope calibration approaches before 
classification. After analysis from different topography but same type of training data, we can know the Eq. I. is 
better for correcting slope problem of P ALSAR 50m orthoretified mosaic data. In addition, geometric correction 
also should be applied to this dataset. 
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